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FOREWORD 


This Indian Standard was adopted by Bureau of Indian Standards after the draft finalized by the Hospital Equipment 
and Surgical Disposable Sectional Committee and approval of the Medical Equipment and Hospital Planning 
Division Council. 


This Indian Standard specifies the essential requirements for water-packs that are designed to be used as ice-packs, 
cool-packs or warm-packs in order to maintain safe temperatures inside the cold boxes and vaccine carriers, in 
storage and transportation of Life saving Vaccine. 


In preparation ofthis standard, assistance has been drawn from specifications received from Technical Specifications 
Development Group (TSDG) for Cold Chain Equipment, National Cold Chain and Vaccine Management Resource 
Centre (NCCVMRC), Department of Health and Family Welfare. 


The composition of the Committee responsible for the formulation of this standard 1s given in Annex A. 


In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, 1s to be rounded off, it shall be done in accordance with IS 2 : 1960 *Rules for rounding off numerical 
values ( revised )’. 
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Indian Standard 


SPECIFICATION FOR WATER PACKS FOR 
USE AS ICE-PACKS, COOL-PACKS AND 
WARM-PACKS — REQUIREMENTS 
AND TEST METHODS 


1SCOPE 


This Indian Standard specifies the essential 
requirements for water-packs that are designed to be 
used as ice-packs, cool-packs or warm-packs in order 
to maintain safe temperatures inside the cold boxes and 
vaccine carriers, in storage and transportation of life 
saving vaccine. Three sizes of water packs are covered 
in this standard that includes 0.3 liter, 0.4 liter and 
0.6 liter. 


2 TERMS AND DEFINITIONS 


For the purposes of this standard, the following terms 
and definitions apply. 


2. Coolpack — A water-pack pre-cooled to a 
temperature between “2 °C to+8 °C before use is 
called cool-pack. 


2.2 Ice-pack — A water-pack frozen to a temperature 
between —5 ?C and -20 ?C before use is called 
Ice- pack. 

NOTE — Ice-packs are used frozen for the transport of oral 


polio vaccine (OPV), and used conditioned for the transport of 
all other vaccines. 


2.3 Warm-pack — A water-pack typically stabilized 
at room temperature, up to a recommended maximum 
of + 24 °C Warm-packs are used for the transport of 
freeze sensitive vaccines in places where sub-zero 
temperatures are common. 


2.4 Water-pack — A flat, leak proof, plastic container, 
filled with tap water. It is a robust container designed 
to store water which, when frozen, cooled or warmed 
to an appropriate temperature, provides the thermal 
inertia needed to maintain safe storage conditions for 
vaccines and biological specimens when carried inside 
a cold box or vaccine carrier. 


3 REQUIREMENTS 


3.1 General 


A water pack is a robust container designed to store 
water which, when frozen, cooled or warmed to an 
appropriate temperature, provides the thermal inertia 
needed to maintain safe storage conditions for vaccines 


and biological specimens when carried inside a cold 
box, vaccine carrier or specimen carrier. 


3.2 Performance 
3.2.1 Sizes 


3.2.1.1 Three water-pack sizes may be offered in three 
nominal capacities. 


Types 1: 0.3 liter, Type 2: 0.4 hter, and Type 3; 
0.6 liter. 


3.2.1.2 The nominal capacity shall be as specified in 
4.2.2. 


3.2.2 Overall Dimensions and Weights 


The water-pack types shall conform to the dimensional 
and weight restrictions as given in Table 1. The water 
content shall be within the range and the weight shall 
not exceed the defined maximum tolerances. 


3.2.3 Water Filling 


Water-packs shall be supplied with a removable filling 
cap and delivered empty. The recommended level for 
filling the water-pack shall be clearly visible on the 
outside of the container and it shall be possible to 
check the water level inside with the cap in place. The 
water-pack shall be designed in such a way that it 
cannot be overfilled. 


3.2.4 Deformation 


The water-pack shall have effective reinforcement 
to restrain the walls against swelling. When frozen 
solid and laid flat on a flat surface, the pack shall 
not exceed the unfrozen thickness by more than 
25 percent. Deformation caused by ice expansion shall 
be reversible. When the water-pack thaws its thickness 
shall return to the pre-frozen measurement. 


3.2.5 Robustness 


Water-packs shall be able to withstand a two meter 
drop onto every face, edge, and corner when frozen 
to —20 °C. After thawing they shall then pass leakage 
test. Water-packs shall also be able to withstand one 
meter drop onto every face, edge, and corner with the 
contents in the liquid state, at+5 °C. They shall then 
pass the leakage test. 
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Table 1 Dimensional and Weight Restrictions 
( Clause 3.2.2 ) 


Type Nominal Size Water Content Length Width Thickness Maximum Maximum Weight Filled with 
(L) (L) (mm) (mm) (mm) Empty Weight Water (g) (not Exceeding the 
(within range) (g) Defined Maxima) 
1 0.3 0.25 to 0.35 173220 120+2.0 2642.0 70 420 
2 0.3 0.25 to 0.30 163+2.0 90+42.0 34 2.0 80 380 
3 0.4 0.35 to 0.40 163:2.0 9452.0 34 2.0 100 500 
4 0.6 0.55 to 0.60 190+2.0 120-20 3442.0 120 720 
NOTE — Type 2, 0.3 L pack is preferred size. 
3.2.6 Leakage c) Fill each sample with tap water up to the filling 


Unfrozen water-packs, including the cap shall be able 
to resist a lateral force of 80 kg applied to either of the 
two main faces without leaking. 


3.2.7 Pack Colour 


Water-packs shall be constructed using uncolored 
translucent material. 


3.3 Environmental Requirements 


The ambient temperature range during transport, 
storage and use of the water packs shall be from 
—30 °C to+ 55 °C. 


3.4 Human Factors 


Generally, when water-packs are stacked and frozen in 
bulk they shall not bond together. 


3.5 Materials 


Water-pack and cap materials shall resist UV 
degradation, shall be easy to clean and shall be selected 
with environmentally safe end-of-life disposal in mind. 
Manufacturers shall use materials that are known to 
be non-toxic when incinerated at any temperature 
between 650 °C and 1200 °C. Chlorinated plastics and 
composites containing epoxy resins shall not be used. 


4 TEST METHODS 


4.1 The following test methods should be adopted. The 
test report should spell out the details of equipment and 
instruments used with their S/N ratio and calibration 
status. 


4.1.1 Test 1: Dimensions and Weights 


4.1.1.1 Test conditions 


a) Test conditions and number of samples: Test 
chamber between + 18.0 °C and + 24.0 °C. Five 
number of samples are needed for this test. Record 
conditions at the time of the test; 


b) Label each sample and record its empty weight in 
grams, + 1.0 gram; 


line marked on the pack. Fix the removable cap in 
position. Record the volume of water used in each 
case, + 1.0 cm}; 


d 


wm 


Record the weight of each filled sample, including 
cap, in grams, + 1.0 gram; and 


e) Record external dimensions of each filled 
sample in millimeters (length, width and height, 
+ 0.5 mm). 


4.1.1.2 Acceptance criteria 

All five samples shall conform to the parameters set out 
for the relevant pack type as specified in 4.2.2. 

4.1.1.3 Rejection criteria 

Failure of one or more samples to conform to one or 
more of the specified parameters. 


4.1.2 Test 2: Frozen Pack Thickness and Adhesion Test 


4.1.2.1 Test conditions 
a) Five number of filled and labelled water-packs 
from Test 1; 
b) Stack conditioned packs on top of one another in a 
freezer at - 20 °C + 5 °C for 24 h; 
c) Remove frozen ice-packs from the freezer. Record 


whether or not they adhere to one another to the 
extent that they have to be pulled apart; 


d) Measure and record the thickness of the frozen 
packs + 1.0 mm; 


e) Thaw the packs at room temperature. Measure 
and record the thickness of the thawed packs 

+ 1.0 mm; and 

f) Return the packs to the freezer for a further 24 h in 
preparation for next Test 3. 


4.1.2.2 Acceptance criteria 


Increase in sample thick ness due to swelling shall not 
exceed the measured dimensions from test 1 by more 
than 25 percent for any of the samples. Thickness 
of each of the thawed samples equal the measured 
thickness of the same sample from Test 1 + 1 .0 mm. 


Water Packs do not adhere to one another significantly 
when frozen. 


4.1.2.3 Rejection criteria 


One or more frozen samples exceed the permitted 
increase in thickness and/or one or more thawed samples 
fail to return to the pre-frozen thickness. Water-packs 
adhere strongly to one another when frozen. 


4.1.3 Test 3: Frozen Water- Pack Robustness Test 


4.1.3.1 Test conditions 


a) Test chamber shall be between + 18.0 °C and 
+ 24.0 °C at ambient humidity. Record conditions 
at the time of the test. Five number of filled, 
labelled and frozen packs shall be used from 
test 2. 


b) Mark one face, one edge and one corner of each 
pack with test numbers (see Table 2). 


c) Using a free fall drop tester, drop each pack from a 
height of 2 meters (measured from the lowest part 
of the pack at the start of each test) onto a smooth 
dense concrete floor in the following order. Cancel 
the relevant test number marking after each drop 
so as to avoid in advertent duplication. 


Table 2 Faces, Edges and Corners for the Drop Test 
( Clause 4.1.3.1) 


Face Edges Corners 
1 Flat face top 2 Top short edge 3 Top left 
4 Flat face bottom 5 Bottom short edge 6 Top right 


7 Left long edge 8 Bottom left 


9 Right long edge Bottom right 


d) Fully thaw all five water packs in the test chamber. 
Carry out the lateral pressure leakage test described 
in Test 5. Check each water pack for leaks. 

4.1.3.2 Acceptance criterion 


4 out of 5 samples shall pass the leakage examination 
and the leakage test after completion of the drop tests. 


4.1.3.3 Rejection criterion 


Leakage occurs in more than one sample. 
4.1.4 Test 4: Unfrozen Pack Robustness Test 


4.1.4.1 Test conditions 


a) Test chamber between + 18.0 °C and + 24.0 °C. 
Record conditions at the time of the test. Five 
number of unused packs shall be used for this test. 

b) Fill each sample with tap water up to the filling 
line marked on the pack. Fix the removable cap in 
position. 


c) Mark one face, one edge and one corner of each 
pack with test numbers (see Table 3). 
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d) Place conditioned packs in a refrigerator at 
+5 °C +2 °C for 24 h. 

e) Using a free fall drop tester, drop each pack from a 
height of 2.0 meter (measured from the lowest part 
of the water pack at the start of each test) onto a 
smooth dense concrete floor in the following order. 
Cancel the relevant test number marking after 
each drop so as to avoid in advertent duplication. 


Table 3 Faces, Edges and Corners 
for the Drop Test 


( Clause 4.1.4.1) 


Face Edges Corners 
1 Flat face top 2 Top short edge 3 Top left 
4 Flat face bottom 5 Bottom short edge 6 Top right 


7 Left long edge 8 Bottom left 


9 Right long edge Bottom right 


e) Immediately after the drop test, carry out the 
lateral pressure leakage test described in test 
5, Step (d). Check each water-pack for leaks. 
4.1.4.2 Acceptance criterion 


4 out of 5 samples shall pass the leakage examination 
and the leakage test after completion of the drop tests. 


4.1.4.3 Rejection criterion 
The product fails the test 1f Leakage occurs in more 
than one sample. 


4.1.5 Test 5: Lateral Pressure Leakage Test 


4.1.5.1 Test conditions 


a) Five number of unused packs shall be used for this 
test. 

b) Fill each sample with tap water up to the filling 
line marked on the pack. Fix the removable cap in 
position. 

c 


wm 


Place conditioned packs in a refrigerator at + 5 °C 
+2 °C for 24 h. 

d) Remove packs from the refrigerator. Place an 
80 kg uniformly distributed load on the flat face of 
each of the packs for a period of 30 seconds and 
check for leakage. 


4.1.5.2 Acceptance criterion 


No leakage shall occur from any of the samples. 


4.1.5.3 Rejection criterion 
The product fails the test if leakage occurs in one or 
more sample. 


5 ACCOMPANYING DOCUMENTS 


The accompanying documents shall include the 
following: 
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a) Instructions for use; and 


b) Instructions for maintenance, cleaning and 


disinfection. 
6 PACKING, MARKING AND LABELLING 


6.1 Materials used for packaging the finished product 
are to be free of ozone depleting compounds as defined 
in the montreal protocol. The general specification of 
shipping containers shall be as agreed to between the 
purchaser and the manufacturer. 


6.2 The following shall be clearly and permanently 
marked on the container: 


a) The manufacturer's name or trade-mark, 


b) Shall be marked with the Indian Standard 
applicable; 


c) The model (or commercial designation); 


d) Serial number; 
e) Date of manufacture; and 
f) Product type (that is, Type 1, Type 2, Type 3). 


6.3 Disposal and Recycling 


The manufacturer shall provide information to 
the buyer on any hazardous materials contained 
within the product and suggestions for resource 
recovery/recycling and/or environmentally safe 
disposal 


6.4 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the product(s) 
may be marked with the Standard Mark. 
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ANNEX A 
( Foreword ) 


COMMITTEE COMPOSITION 


Hospital Equipment and Surgical Disposable Sectional Committee, MHD 12 


Organization 


Directorate General of Armed Forces of Medical 
Services, New Delhi 


3M India Limited, Bengaluru 


All India Institute of Medical Sciences, New Delhi 


Asia Pacific Medical Technology Association 
(APACMED), Singapore 


Association of Indian Medical Device Industry, 
New Delhi 


Becton Dickinson India Pvt Ltd, Haryana 
Boston Scientific India Pvt Ltd 


Central Drugs Standards Control Organization, 
New Delhi 


Dental Council of India, New Delhi 


Directorate General of Armed Forces of Medical 
Services, New Delhi 


Dr Ram Manohar Lohia Hospital, New Delhi 
E.I. Dupont India Private Limited Gurugram 


Employees State Insurances Corporation Ltd, 
New Delhi 


ESIC Dental College & Hospital, New Delhi 


Guru Teg Bahadur Hospital, New Delhi 


Haffkine Institute for Training, Research & 
Testing, Mumbai 


Hindustan Syringes And Medical Devices Ltd, 
Ballabhgarh 
IIT Delhi, New Delhi 


Indian Medical Association, New Delhi 


Indian Pharmacopoeia Commission, Ghaziabad 


Representative(s) 
Mayor GEN (DR) Sunil Kant, VSM (Chairman) 


SHRI KULVEEN SINGH BALI 
SHRIMATI MADHULIKA SINGH (Alternate I) 
Dr Anmot (Alternate IT) 


Pror ANITA DHAR 
Dr MansunatH MARUTHGI Por (Alternate) 


SHRI MANOJ APPUKUTAN 


SHRI RAJIV NATH 
SHRI PRAVEEN KUMAR SHARMA (Alternate) 


SHRI SuMIT SHARMA 

SHRI NEERAJ SHARMA (Alternate) 
Ms KIRTI ARORA 

Ms Preety SHARMA (Alternate) 


Dn V. G. SOMANI 
Dn RAVIKANT SHARMA (Alternate) 


Dn SANJAY TEWARI 
Dn R. K. Tiwari (Alternate) 


CoL SAMEER KUMAR 
Cor Gaurav Kumar (Alternate) 


Dn A. K. Gora 
Dr Y AsHvANT SINGH (Alternate) 


SHRI VISHNU SHANKAR VYAS 
SHRI SRINIVAS S. CHERUKUPALLI (Alternate) 


Dr S. K. JAtN/DR KAvAM SINGH 

Dn A. K. AGARWAL/R. K. SHARMA (Alternate) 
Dn DHIRENDRA SRIVASTAVA 

Dn JrriN KHARBANDA (Alternate I) 

Dr Mans! Atri (Alternate II) 
Dr Buarat B. SAGAR 


Dr SHASHIKANT VAIDYA 

Dr SANDESHA Pasurk (Alternate) 
SHRI PRADEEP SAREEN 

SHRI DINESH BuARpwaJ (Alternate) 
Dn SANDEEP K. JHA 

Dr Deepak Josui (Alternate) 
Dn R. N. TANDON 

Dn V. K. Moxaa (Alternate) 


DR ANIL KUMAR TEOTIA 
Dr MANoJ KUMAR PANDEY 
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Organization 


Iscon Surgicals Ltd, Jodhpur 
Johnson & Johnson Limited, Mumbai 


Kalam Institute of Health Technology (KIHT), 
Visakhapatnam 


KOB Medical Textiles Pvt Ltd, Coimbatore 
Lady Irwin College, New Delhi 
Maulana Azad Medical College, New Delhi 


MIDMARK (India) Private Ltd, Mumbai 
(Formerly Janak Health Care, Mumbai) 


Ministry of Railways (Railway Board), 
New Delhi 


Nat Steel Equipment Pvt Ltd, Mumbai 


Office of Development Commissioner, (MSME), 


New Delhi 


Paramount Surgimed Limited, New Delhi 


Postgraduate Institute of Medical Education & 
Research, Chandigarh 


Precision Electronics Instruments & Component, 


Mumbai 
Safdarjang Hospital, New Delhi 


Sir Ganga Ram City Hospital, New Delhi 


Sri Rama Chandra Medical College & Research 


Institute, Chennai 
BIS Directorate General 


Representative(s) 


SHRI NARENDRA KUMAR JAIN 
SHRI DEEPAK SINGHAVI (Alternate) 


Suri R. ASOK KUMAR 
SHRI Suiv KUMAR HURDALE (Alternate) 


Dr JITENDAR SHARMA 
SHRI Ditip KUMAR CHEKURI (Alternate) 


SHRI A. SHANMUGAVASAN 
SHRI S. KUMAR SUBRAMANIAN (Alternate) 


DR BHAWANA CHANANA 
Dn SHEETAL CHOPRA (Alternate) 


Dr DEEPAK GHULIANI 
Dn ANunAG Misra (Alternate) 


Suri AsHISH M. DEOKAR 
Mns SARANNYA JAYAKUMAR (Alternate) 


Dn A. PRAKASH 
Dn C. P. Sincu (Alternate) 


SHRI JAYANT PAHAPALE 
SHRI DEEPAK CHALKE (Alternate) 


SHRI KANWALINDER SINGH SODHI 
SHRI G. S. Buatia (Alternate) 


SHRI SHAILY GROVER 
SHRI ABHAY Kumar (Alternate) 


Dr NAVNEET DHALIWAL 
Dr Suweta TaLari (Alternate) 


SHRI SITAL D. SHAH 


Dr VIMAL BHANDARI 
Dn R. K. Soni (Alternate) 


Bnic (DR) B. S. RANA 
Cpr JANAK S. GULERIA (Alternate) 


Dn N. JAMBU 
Dn B. MOHAN CHOUDHARY (Alternate) 


SHRI PRAKASH BACHANI SCIENTIST ‘F’ AND HEAD (MHD) 
[ REPRESENTING DIRECTOR GENERAL ( Ex-officio ) | 


Member Secretary 


SHRI SUMIT KUMAR 
Scientist ‘D’ (MHD), BIS 
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